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Abstract
Advancements in wireless communications and 
Micro-Electro-Mechanical structures have enabled 
the improvement of wireless sensor networks 
(WSN), which in flip have fostered the emergence 
of a plethora of programs in diverse fields together 
with agriculture, healthcare supervision, and 
transportation systems. However, because of the 
strength dilemma of battery-powered sensors, 
these packages nonetheless face a major energy 
issue that save you their giant adoption. In this 
thesis, we contributed to conquer this challenge via 
several contributions. In this paper we've got 
surveyed the various techniques to power efficient 
strategies in wi-fi sensor networks. 
Keywords: WSN, Energy efficiency, Clustering 
mechanism, Problem Description Techniques . 
1. INTRODUCTION 
Wireless sensor networks (WSN) are key additives of 
structures of structures seeing that they may be 
incorporated in complicated assemblies so as to reply 
to cutting-edge societal issues along with the ageing 
of the populace, the optimization of natural resources 
and the discount of carbon footprint. Despite the 
massive deployment of wi- fi sensors and sensor 
systems, a crucial project has continually been their 
constrained power deliver. The strength deliver of a 
sensor is restrained by means of its battery and the 
lifetime of a wireless sensor software depends 
singularly on it. Energy minimization has end up one 
of the most hard troubles in sensor applications.  
Wireless sensor networks (WSNs) comprises of 
wireless networks of tiny devices that are equipped 
with sensors, and it is used to monitor physical 
conditions. They have been suggested for many 
applications such as medicine, military, smart cities, 
and environmental monitoring. In such applications, 
several small sensor nodes are deployed in the region 
of interest to monitor, detect and collect required 
phenomena, which they transmit to a base 
station(BS). WSN belongs to the category of Ad hoc 
networks and therefore, has the same challenges of ad 
hoc networks. However, it has additional specific 
challenges that include small memory, throughput, 
routing, connectivity , security, synchronization and 
localization .The primary aim in WSN is the 
collection of data from the environment. However, 
due to resource constraint , transmitting the gathered 
data by the sensor nodes to the BS requires an 
efficient solution. In fact, routing plays the main role 
in WSNs applications. 
 
 
 Fig (1) : Wireless Sensor Network  
 
In recent years, wireless sensor networks (WSNs) 
have been used in some areas such as pollution 
prevention, precision agriculture, structures and 
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buildings health, intrusions, fire/flood emergencies 
and surveillance.[1]WSNs usually contain a large 
number of sensor nodes that each sensor node is a 
small device and its power supplied by a battery. 
Sensor nodes can collect data from their surrounding 
environment and transmit them to a data collection 
point which is called sink node or base station [3]. 
One of the most significant restrictive factors for 
WSNs is the limited battery power of sensor nodes. 
WSNs due to their applications are not accessible by 
humans and outside agents after deployment and the 
network operation should continue as autonomous.  
 
II. ENERGY PROBLEM IN WSN 
Energy minimization has end up one of the most hard 
troubles in sensor applications. Current efforts in 
minimizing electricity consumption have accelerated 
over the last few years with the expectancy that by 
using reducing energy intake of a thing of a sensor 
network, the general power intake of the complete 
community might be reduced. Consequently, 
maximum efforts targeted on a few precise additives 
of energy dissipation in WSNs. Various methods have 
been proposed in WSNs to reduce their power 
consumption and to further enhance the node life 
time. one such method in the use of cluster head 
selection and clustering methods in general. clustering 
is the process of identifying relay paths to minimize 
energy because of inverse square law. Distinctive 
grouping approaches are utilized to effectively 
streamline the vitality of sensor hubs. Grouping 
likewise enhances the versatility of sensor hubs. In 
this paper we will survey distinctive methodologies of 
grouping which are brought together, conveyed and 
cross breed utilized as a part of Sensor Networks. As 
of late there have been numerous looks into on 
creating calculations utilizing equivalent and unequal 
bunching methods. 
In K-approach [7] set of rules, the preliminary 
centroids are selected simply randomly out of the 
input information set. During each run the algorithm 
effects in distinctive kinds of clusters in line with the 
distinct randomly selected initial centroids. Thus 
random selection of initial centroids leads the set of 
rules into local optima. In worst case K-approach 
algorithm can also produce an empty cluster due to 
the random choice of initial centroids. Applying K-
method [11,12] algorithm whenever the cease 
clustering end result will come out to be distinct. Then 
analysis is needed to discover the most appropriate 
result. Thus there's no assure that the K-means[13] 
algorithm will converge into excellent outcomes. The 
range of preferred clusters is not calculated very well 
and is consequently required to be inserted as a user 
input to the set of rules. Moreover, the time 
complexity of conventional K-manner clustering set 
of rules may be very high due to the fact the records 
factors are reassigned as range of instances as the 
iterations of the loop run. 
  
III. IMPORTANCE OF ENERGY 
EFFICIENCY IN WSN 
Current efforts in minimizing electricity consumption 
have accelerated over the last few years with the 
expectancy that by using reducing energy intake of a 
thing of a sensor network, the general power intake of 
the complete community might be reduced. 
Consequently, maximum efforts targeted on a few 
precise additives of energy dissipation in WSNs. 
These additives are, but, quite included inside a WSN 
and their interaction cannot be effortlessly taken into 
account as each energy consuming constituent is 
treated independently without regard for different 
ingredients. As energy ingesting constituents of a 
WSN are interrelated in detail, minimizing the 
electricity intake of 1 constituent can also boom the 
power consumption of other ingredients and hence 
won't guarantee the minimization of the overall 
strength intake of the whole network.  The design of 
energy-efficient wireless sensor networks is, however, 
a completely tough problem. On one hand, electricity-
limited sensors are aid-confined in phrases of memory 
and computational capacities, which prevent the usage 
of complicated algorithms and makes traditional 
protocols of the TCP/IP stack now not properly 
suited. On the other hand, in contrast to different 
networks, WSN are designed for specific packages. 
These applications range from small size healthcare 
supervision structures to big scale environment 
tracking. Thus, any WSN deployment has to meet a 
fixed of requirements that differs from one application 
to some other. As a result, electricity saving 
techniques normally change-off lifetime maximization 
with different optimization objectives. 
IV.  CLUSTERING  MECHANISM IN 
WSN 
Clustering technique helps wireless sensor network 
(WSN) to enhance its lifetime by reducing energy 
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consumption on every individual sensor node in the 
network. In multi-hop data forwarding model, 
difference in energy consumption among cluster 
heads (HS) causes hot-spot problem in the network. 
While data is being transferred, the CH close to base 
station are burdened with heavy relay traffic from 
several data routes and tend to die early. Unequal 
clustering avoids this hot-spot problem by 
establishing different sized clusters at various levels 
in the network. As unequal grouping method does not 
control number of CHs it makes, it frames colossal 
number of bunches in the system. This expands jump 
tally amongst source and goal, and at last force more 
finished head on every datum sending course in the 
system. Likewise, quick variety in bunch measure 
causes lopsidedness in vitality dissemination among 
grouped hubs in the system. This uneven vitality 
utilization impacts organize execution and lifetime.
 
 
 Fig (2) : Clustering in WSN 
 
Bunching confines the course setup inside the group 
and in this way diminishes the extent of directing 
table put away at the individual hub. Grouping 
moderates correspondence data transfer capacity as it 
constrains the extent of between bunch associations to 
the bunch heads and dodges repetitive trade of 
messages among the sensor hubs. In addition, 
bunching balances out the system topology at the 
level of sensors and in this way chops down the 
topology upkeep overhead. 
 
The bunch head actualizes advanced administration 
techniques to additionally improve the system task 
and to delay the battery life of the individual 
sensors.[2] A group head plans exercises in the bunch 
with the goal that hubs can change to the low-control 
rest mode more often than not and consequently 
diminish the rate of vitality utilization. Moreover, 
bunch head totals the information gathered by the 
sensors in its separate group by the procedure of 
information collection and consequently diminishes 
the quantity of information bundles. 
 
V.  PROBLEMS DESCRIPTIONS IN   
VARIOUS TECHNIQUES USED IN WSN 
(i)  Stable Election Protocol (SEP), named Prolong-
SEP (P-SEP) 
A modified Stable Election Protocol (SEP), named 
Prolong-SEP (P-SEP) is offered to prolong the stable 
period of Fog-supported sensor networks with the aid 
of preserving balanced electricity consumption [6]. P-
SEP allows uniform nodes distribution, new CH 
deciding on policy, and extends the time c language of 
the device, especially before the failure of the primary 
node. P-SEP considers -degree nodes heterogeneities: 
advanced and regular nodes. Due to multifunctional 
nature of sensor nodes, the power consumption among 
nodes will boom little by little. 
(ii)  Hybrid- LEACH (H-LEACH) 
A  hybrid technique (H-LEACH) wherein the clusters 
are fixed, however the cluster heads are decided on 
dynamically. The method suggests an progressed 
performance this is duly supported via the usage of 
the simulation consequences the usage of 
MATLAB[4]. The paper concludes with the 
restrictions and in addition scope for development in 
the proposed protocol. This routing protocols most 
effective care the relationship of cluster heads and 
sensor nodes however ignore the massive difference 
fees among them. 
(iii) Energy Efficient Advanced – LEACH (EEA-
LEACH) 
EEA-LEACH is proposed which includes primary 
principles of power-efficient LEACH set of rules and 
sincere cluster-primarily[5] based definitely routing 
algorithms for massive and small in community state 
of affairs[8]. Proposed set of rules is an greatest 
answer and satisfies the encountered constraints 
associated with electricity conservation and safety. It 
does not balances the overload on a cluster head 
within the community. 
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Fig (3): Variation graph between EEA-LEACH and    
LEACH 
(iv) Genetic set of rules (GA) Approach  
In the prevailing have a look at, specific variations of 
genetic set of rules (GA) approach had been 
implemented independently on energy models for 
information verbal exchange of WSNs with the aim to 
find out the maximum reliable energy intake 
situations[9]. Each of the GA strategies consequences 
in an gold widespread set of parameters for minimum 
power consumption in WSN related to the form of 
determined on power version for facts communiqué, 
This protocol only consists of easy standards of 
strength-green LEACH set of rules and honest cluster-
based routing algorithms [14] for large and small in 
network state of affairs. 
 
 (v) Routing Protocol based on Genetic Algorithm 
A routing protocol based totally on genetic algorithm 
for a middle layer oriented network wherein the 
network consists of several stations which can be 
answerable for receiving facts and forwarding the 
records to the sink. The amount of stations ought to be 
now not too many and now not too few. Both 
instances will motive both an excessive amount of 
production value or greater transmission strength 
intake. They put in force 5 methods to compare the 
overall performance and test the stability of their 
offered methods. Experimental results reveal that their 
proposed scheme reduces the quantity of stations with 
the aid of 36.8 and 20% as compared with FF and HL 
in 100-node network[10]. Furthermore, three methods 
are added to enhance their proposed scheme for 
powerful deal with the growth of community scale 
probleical WSN.  
(vi)  Routing set of rules primarily based on Virtual 
Grid Infrastructure and Mobile Sinks 
A routing set of rules primarily based on virtual grid 
infrastructure and mobile sink is proposed. In the 
proposed algorithm, a number of the nodes which are 
decided on by using digital infrastructure hold the 
remaining role of the sink. The simulation 
consequences display that the proposed algorithm has 
better performance in terms of energy consumption 
and put off compared to similar algorithms. Sensor 
nodes are energy confined which possess a drawback 
in design of efficient routing algorithm. 
VI. CONCLUSION AND FUTURE WORK 
Routing in sensor networks is a new area of studies, 
with a restrained but rapidly growing set of studies 
consequences. In this text we gift a comprehensive 
survey of routing strategies in wi-fi sensor networks 
which have been offered in the literature.  Although 
many of those routing techniques appearance 
promising, there are nevertheless many challenges 
that want to be solved in sensor networks. We 
spotlight the ones demanding situations and pinpoint 
destiny research guidelines in this regard. As In WSN 
, the final goal is to reduce an power of a WSN 
application with critical and definable energy 
elements and the connection amongst these 
components in order that you can still explore 
strategies for minimizing the general energy intake of 
the whole utility. Thus for future work we propose 
new solutions to enhance the electricity-efficiency of 
wi-fi sensor networks even as taking into account 
applications necessities.  In Our Future work we are 
able to suggest a new K-method based totally protocol 
i.e. K-way++ in order to enhance the initial centroid 
choice technique of K-way the use of seed choice set 
of rules which produces balanced cluster as compared 
to K-manner. 
REFRENCES 
[1] Akyildiz IF, Su W, Sankarasubramaniam Y, Cayirci E. Wireless 
sensor networks: a survey. Computer  Network 2002;38(4):393–422. 
 
[2] Cheng CT, Tse CK, LauFCM; A clustering algorithm for wireless 
sensor networks based on social insect  colonies’, IEEE Sensors Journal, 
2011; 11(3):711-721. 
 
 [3] Di Francesco M, Das SK, Anastasi G. Data collection in wireless 
sensor networkswith mobile elements: a survey. ACM Trans Sens Netw 
(TOSN) 2011;8(1):7. 
 
[4] Gupta, V., & Doja, M. N. (2018). H-LEACH: Modified and 
Efficient LEACH Protocol for Hybrid Clustering Scenario in Wireless 
Sensor Networks. In Next-Generation Networks (pp. 399-408). 
Springer, Singapore. 
[5] Hoda, M. N., & Singh, G. (2018). EEA-LEACHùTrustworthy-
Enhanced Algorithm for Energy Optimization in Wireless Sensor 
Networks. In Sensors and Image Processing (pp. 139-155). Springer, 
Singapore. 
International Journal of Advances in Engineering Sciences Vol 8 Issue 1 2018 
 
Print-ISSN: 2231-2013 e-ISSN: 2231-0347   21 
 
[6] Jha, S. K., & Eyong, E. M. (2018). An energy optimization in 
wireless sensor networks by using genetic algorithm. 
Telecommunication Systems, 67(1), 113-121. 
[7] Kong, L., Pan, J. S., SnßÜel, V., Tsai, P. W., & Sung, T. W. (2018). 
An energy-aware routing protocol for wireless sensor network based on 
genetic algorithm. Telecommunication Systems, 67(3), 451-463. 
[8] Lersteau, C., Rossi, A., & Sevaux, M. (2018). Minimum energy 
target tracking with coverage guarantee in wireless sensor networks. 
European Journal of Operational Research, 265(3), 882-894. 
[9] Naranjo, P. G. V., Shojafar, M., Mostafaei, H., Pooranian, Z., & 
Baccarelli, E. (2017). P-SEP: A prolong stable election routing 
algorithm for energy-limited heterogeneous fog-supported wireless 
sensor networks. The Journal of Supercomputing, 73(2), 733-755. 
[10] Park, G. Y., Kim, H., Jeong, H. W., & Youn, H. Y. (2013, March). 
A novel cluster head selection method based on K-means algorithm for 
energy efficient wireless sensor network. In Advanced Information 
Networking and Applications Workshops (WAINA), 2013 27th 
International Conference on (pp. 910-915). IEEE. 
[11] Patole, J. R. (2012). Clustering in wireless sensor network using K-
MEANS and MAP REDUCE algorithm. MSc, College of Engineering, 
Pune, India. 
[12] Periyasamy, S., Khara, S., Thangavelu, S.: ‘Balanced cluster head 
selection based on modified k-means in a distributed wireless sensor 
network’, Int. J. Distrib. Sens. Netw., 2016, 2016, pp. 1–11, Article ID 
5040475 
 [13] Ray, A., & De, D. (2016). Energy efficient clustering protocol 
based on K-means (EECPK-means)-midpoint algorithm for enhanced 
network lifetime in wireless sensor network. IET Wireless Sensor 
Systems, 6(6), 181-191. 
[14] Sandell N, Varaiya P, Athans M,SafonovM;Survey of decentralized 
control methods for large scale systems’, IEEE Transactions on 
Automatic Control, 1978;23(2):108-128. 
 
 
 
 
 
 
